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The problem of supplying an adequate smowunt of water for present
and future nceds is widely recognized.

"Man's fubure depends on his wise and effective use of watex.
Water in ever-increasing quantities is needed for the production and
processing of food for the dramstically cxpanding populations of the
warld. The maintenance of even primitive health standards requires
good water, and ouwr modern industrial econamdes would flounder withor.
" (1).

Owr use of water is increasing faster than owr population. MNodean
inventions anxi canveniences of the hame: require more water. Industry
has a tremendous demand for water that contimwes to increase. For
example, 600,000 gallons of water are used to mamifacture a ton of
syathetic rudbber and 320,000 gallons of water are used to produce &
ton of aluminum.

Yet agriculture places the largest dermand on owr water supply.
Evapotranspiration from the vegetated lanis in conterminous United Stater
consumes 3.38 billion ecre-~feet of water or 71 percent of the avermge
enmml precipitation. Irrigation agriculture uses over 95 percent of
the massed water supply that is conmmptively used (7).
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We have esaantially fowr spproaches toward meeting the demands
for weter in produsing food, fiber, and sanitation for an expamding
population. These ware sumarized in a review (6) of the Symposium on
North American water belance ms: (1) modification of weather to control
precipitation, storage in glaciers, or other natwral processes; (2) re-
distribution of water that has fallem fyrom arees of surplus to mxeas of
shortage; (3) better use of available water by such means as suppressing
evaparation, recycling, desalinating, or iLxproving irrigation practices;
and (§) limitation of the need for water by mesns such as comtrolling
lamd use or redistributing population.

At this ET seminsr we have considered various aspects of watexr
use in agriculture, including better use thxough understanding and
influencing factors of ET amemable to modification. In owr area of
endssvor, an overall objective may be to increase the plant's water-use
eofficilency in assimileting CO, and converting solar ensrgy into food
for man and animal..

I envision three gemeral objectives to this phase of the water
balance problem. First,, to understand the crop response function to
vatar and fertilizer for the solls, climate, and weather of the Oreet
Plains; in other words, to understand the soil-plant-atmoephere comtimnm
(SPAC). Becond, to mendpulate the whole SPAC as & system-—-fwrmish imputs
for optimm utilization of resources. Third, to favorably change the
crop response function to water and fertilizer for the solls, climmte,
and weather of the Great Plains.
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An incresse in our understanding of ET and S8PAC will come about
as prowps of scientists inttiate and corry out meaningful investigations
that supplement and complement the investigations of other sciemtists.
™he scientists working on related problems should gat togsther occasionally
(perheps ammually) to infarmslly campare fallwes and successes and to
stimlate one another.

Physicists and biologists working todey on the most advanced
problems comamicate mostly by face-to-~foce contact and by telephons
(5). One Nobel lmmeate (2) admitted that he lemrmed about most new
things by talking with other peopls. It seems that any results of
importance are knom among the knowing long before publicatiom, and
that they use the jowrnals as & metter of record.

So an infarmal, but scheduled, meeting vould greatly facilitate
ressarch by exposing scientists to each others’ experiences. It could
acoslaxrate owr experience in theory, messwement teclmique, and appli-
cation., It might prevenrt some of us fron repeating someone else's
amistakes. "A fool learns by personnl experience and a wise man learn:
from the experiences of others.”

There ic alsc a certaln smount of hazard of too much commumication
or familiarity. The noncreative may becane conformists and perhaps all
make the same mistakes. "Invention is zn act of nonconformity. Can-
formists camnot invemi, except outside their fields of conformity” (3).
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A regiommel research attack on some phase of the wvater balance
problem could emerge as a natural conseguence as regiomal scientists
or groups of scientists recognize and identify a problem that needs
cooperative effort. Buch projects might include: (1) characterizing
crop coafficients for evapotranspiration, (2) characterizing responses
for different climatic or cropping conditions in the Great Plains, (3)
estadlishing a notwork of weather stations to supplement data presextly
being published by ESSA, (L) investing in truth of measwement, (5)
developing a simple measurement that would prediet plant water-use
efficiency under o wide range of envircamental comditions, and (6)
fonishing data for comstructing and testing models.,

Once we understand the respomse of a cxop to its enviramental
factors amemable to modificstion, we can manipulate the systems to sae
exteant, and furnish inguuts for optimm utilization of resources.
Lemon (4) listed various research spproaches to altering the enviromment
ad plat characteristics, and estimated the chances of success for
insreased production efficiency and water-use efficlency. He rated
chances excellent for cuccess in several areas, including controlling
soll moistuwre, i.e., muiches, irrigation, fallow, plastics, chemicals,
tillage, and rotations.
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A change in the response fumption of &8 crop to its environment
t0 increase watex-use efficiency might be hrought ebout by manipulating
gom plamm. Iemon (4) rated as excellent chamces for success in severel
sreas that involve selection snd/or btreeding: high solar light comversion;
direct conversion of photosynthate to decired products, sugar, starch,
protein, vitamin, fiber; altering rooting patterns. Others might include:
change architectwnre of plents; discover nev crops that produce the desired
end product but use watar more efficiemtly; develop drought- and tamperature-
Iy plants such as plants that have open stomsta at night and store
caxrbon diaxide, then close stomata in response to light.

Many such approaches lend themselves better to team spproach through
cammmication by involved individual sciemtists with other involved
scisntists.

As wve spproach the problem, we should seek ways of improving the
things ve knov and also seek emtirely nev solukions. Buch action might
be categorized as immedizte and wltimatc thinking. “The immediste quality
thinker improves the Wugsy whip; the ultimste quality thinker invente
the autamobile ... both kinds of quality are important ...” (3).

In summry, to increase production efficiency and water-use effi-
ciemoy we noed to: (1) understand the respanse function of the erop to
the Great Flains enviromment; (2) fwrnish inputs for optimm utilization
of resources, and (3) fovorably change the response fumetion of the crop
to the Great Plains enviromment. Regloncl sctivities or projects that
might help in accomplisching these goals chould emerge from the discuscions
of this seminar and subscquent periodic informn conferences.
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